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REMARKS 



The Official Action of December 29, 2005, and the 



prior art relied upon therein have been carefully studied. 
The claims in the application are now claims 1-9 and 11, and 
these claims define patentable subject matter warranting their 
allowance. Applicant accordingly respectfully requests 
favorable reconsideration and allowance. 

Acknowledgement by the PTO of the receipt of 
applicant's papers filed under Section 119 is noted. 



Action under the heading "Priority" , the amendment suggested 
to bring this information up to date has been made above. 
Otherwise, and for the record, the priority and benefit 
information originally set forth is adequately presented in 
both the Application Data Sheet (ADS) and the present 
application as filed. However, if the Examiner notices any 
error, advising applicant would be appreciated. 



Action under the heading "Information Disclosure Statement", 
applicant is unaware of any references mentioned in this 
specification which have not also been presented in an IDS. 



Regarding paragraph 2 on page 2 of the Official 



As regards paragraph 4 on page 2 of the Official 
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Again, if applicant has overlooked any such reference, 
feedback from the Examiner would be appreciated. 

Claims 1-11 have been rejected under the second 
paragraph of section 112. The rejection is respectfully 
traversed . 

First, claim 1 has been amended above in the 
preamble to make more clear that what is being diagnosed is 
"the risk of" spontaneous abortion, as is absolutely clear 
from applicant's specification. 

In addition, claim 1 has been amended by adding 
explicitly a second step which is clearly at least implicit in 
claim 1 as originally filed. The key disclosure relating to 
the use of antibodies according to the present invention to 
diagnose the risk of spontaneous abortion is to be found at 
page 4, lines 2-7. 

Withdrawal of the rejection is in order and is 
respectfully requested. 

Claims 1-7 have been rejected as obvious under 
Section 103 from Barquinero et al, reference AC (Barquinero) 
in view of O'Neill USP 4,879,285 (O'Neill). The rejection is 
respectfully traversed . 

The claims of the present application relate to a 
method of diagnosing the risk of spontaneous abortion, by 
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determining the levels of antibodies to PAF (aPAF) , and 
related antibodies, in a patient. 

The PTO correctly accepts that Barquinero does not 
teach that antibodies to PAF (i.e. a PAF) can be used to 
evaluate the risk of spontaneous abortion. However, the PTO 
alleges that O'Neill in combination with Barquinero makes this 
method obvious. With respect, the such allegation appears to 
the based on a misunderstanding of the nature of the 
biological processes underlying the present invention. 

Thus, O'Neill relates to fertility control and 
proposes that a PAF could be used as a contraceptive. By 
contrast, the present invention relates to diagnosing the risk 
of spontaneous abortion. As explained in more detail below, 
the biological processes underlying contraception and 
spontaneous abortion are not the same. Therefore, the person 
of ordinary skill in the art would not take the teaching of 
O'Neill as an indication that the risk of spontaneous abortion 
could be determined by assessment of the levels of a PAF in a 
sample of body fluid. 

The key development reported in O'Neill is that PAF 
is identified as being important in the step in the early cell 
division of a fertilised embryo (for the 1-cell to 2 -cell 
stage (Column 2, lines 58-60), and also in the step of 
implantation of the fertilised embryo in the uterus (Column 7, 
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lines 41-46) . O'Neill reports that increased levels of PAF 
can enhance the rate at which fertilised embryos become 
implanted in the uterus, and thus can increase fertility 
(Columns 1-2) . PAF is said to be key for mammalian 
implantation around 2-7 days after fertilisation (6 days in 
humans) (Column 2, lines 43-45) . 

O'Neill also proposes a method of reducing fertility 
in a female mammal by "artificial inhibition of PAF -media ted 
pathways involved in embryo cell division and/or implantation" 
(Column 3, lines 15-16) . Several different types of 
inhibitors are proposed, one of which is antibodies to PAF 
(Column 3, lines 33-34). 

However, O'Neill teaches that antibodies to PAF are 
less preferred inhibitors because "high concentrations of, for 
example antibodies , are needed in the system to overcome the 
localised increase of embryo -derived PAF" (Column 3, lines 43- 
46) . 

So, to recap, O'Neill teaches that - 

• PAF is key at the very early stages of embryo cell 
division and implantation; and 

• Cell division and embryo implantation can be reduced 
by artificially reducing PAF levels, but that 
antibodies to PAF are not preferred as inhibitors 
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because high levels of are required to counteract 

local increases in embryo -derived PAF. 

O'Neill says absolutely nothing about naturally 
occurring levels of antibodies to PAF ( u aPAF" ) . There is no 
teaching in O'Neill that natural variation in the levels of 
endogenous a PAF would, in any way, affect levels of embryo 
cell division and implantation, nor would the person skilled 
in the art expect them to do so, particularly given the 
teaching at Column 3, lines 42-46 that "high concentrations 
of, for example antibodies, are needed in the system to 
overcome the localised increase of embryo -de rived PAF" . In 
view of this, the person of ordinary skill in the art would 
expect that the only way to influence embryo division and 
implantation with a PAF would be to artificially generate very 
high levels of a PAF local to the embryo. 

There is absolutely no teaching or suggestion in 
O'Neill that one should assess the endogenous levels of a PAF 
in order to determine whether an individual female mammal is 
likely to be fertile, nor would the person skilled in the art 
expect that endogenous levels of a PAF could be naturally so 
high as to achieve the high levels referred to in O'Neill as 
being necessary to inhibit the beneficial effect of localised 
embryo -derived PAF on the early stages of embryo cell division 
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and uterine implantation. The PTO has extrapolated O'Neill 
well beyond its teachings. 

O'Neill is completely silent on the clinical 
significance of endogenous levels of aPAF, and would not 
motivate the person skilled in the art to assess them at all. 

Furthermore, even if the person skilled in the art 
did consider O'Neill to be a teaching that one should measure 
naturally occurring endogenous aPAF levels to assess fertility 
(which applicant respectfully denies) , nevertheless O'Neill 
suggests that PAF and aPAF levels are only relevant to the 
early stages of embryo cell division ("for the development of. 
the 1-cell fertilised embryo to the 2-cell stage"; column 2, 
lines 58-60) and implantation in the uterus. 

By contrast, the present invention relates to a 
method of determining the risk of spontaneous abortion . 
Spontaneous abortion (otherwise known as "miscarriage" ) 
involves the expulsion of a foetus from the womb of a pregnant 
female (for example, see the definitions of abortion and 
miscarriage from The New Oxford Dictionary of English; 
extracts enclosed - both refer to expulsion of the foetus ) . 
There should be no doubt that a foetus is formed at a 
considerably later stage of pregnancy than the first few 
rounds of embryonic cell division and uterine implantation. 
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Applicant does not expect that any documentary 
support is necessary to substantiate this fact, but 
nevertheless enclosed please find an extract of the text book 
"Biological Science 2" from which it is clear (see page 761, 
section 20.3.7) that a human embryo is referred to as a foetus 
from around the third month of pregnancy - this is clearly 
nuch later than the period around 2-7 days after fertilisation 
(6 days in humans) in which O'Neill teaches PAF to be key for 
mammalian implantation (O'Neill, Column 2, lines 43-45). 

Thus the method of the present application relates 
to the determination of risk termination of pregnancy at a 
considerably later stage than the processes of early embryo 
cell division and implantation as discussed in O'Neill. In 
fact, by definition, spontaneous abortion can only occur after 
an embryo has undergone early cell division and has been 
implanted in the uterus and, thus, at a stage of development 
that is much later than is considered by O'Neill to be 
relevant to PAF and a PAF levels. 

It is clear that O'Neill is solely concerned with 
the role of PAF, and artificially introduced antagonists 
thereof, in the early stages of embryo cell division and 
embryo implantation. The O'Neill document is completely 
silent on the role of PAF and, more particularly, the 
implications of the endogenous levels of a PAF, at the later 
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stages of pregnancy during which spontaneous abortion of a 
foetus can occur. There is absolutely nothing in O'Neill that 
would lead a person of ordinary skill in the art to expect 
that endogenous levels of aPAF would be a marker of the risk 
of spontaneous abortion in a female mammal . 
So, to summarize the above comments - 

• O'Neill does not suggest that endogenous levels of aPAF 
could be of any clinical significance to fertility at all 
(indeed, O'Neill suggests that aPAF can only become 
clinically significant if raised to an artificially high 
level, local to the embryo), and so O'Neill does not 
motivate the person skilled in the art to determine 
endogenous levels of aPAF for any reason; and 

• Even if the person skilled in the art were to be 
motivated by O'Neill to determine the endogenous levels 
of aPAF in a patient (for which applicant can see no 
reason) , then nevertheless O'Neill teaches that PAF and 
aPAF could have clinical significance for a different 
biological process than claimed in the present invention 
(viz. early stage embryo cell division and implantation, 
rather than spontaneous abortion of a foetus which can 
only occur at a later stage of pregnancy) and so the 
person skilled in the art would not be motivated to use 
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the measurement of endogenous aPAF levels to assess the 

risk of spontaneous abortion. 
To conclude, it is clear that O'Neill does not compensate for 
the deficiency in the teaching of Barquinero. Neither of 
these documents makes it obvious to the person skilled in the 
art that antibodies to PAF (i.e. aPAF) can be used to evaluate 
the risk of spontaneous abortion. As both references are 
lacking in part in the same respect, it follows that no 
combination of these references could possible reach the 
claimed subject matter, even if such combination were obvious, 
respectfully denied. 

Withdrawal of the rejection is in order and is 
respectfully requested . 

Claims 8-11 have been rejected as obvious under 
Section 103 from Barquinero in view of O'Neill and further in 
view of Karasawa et al, reference AH (Karasawa) . This 
rejection is respectfully traversed. 

First, as pointed out above, both Barquinero and 
O'Neill, even if obviously combined (contrary to applicant's 
position), could not reach the subject matter of claim 1, let 
alone the subject matter of the dependent portions of any of 
claims 8-11 which depend from and thus incorporate the subject 
matter of claim 1. Karasawa has not been cited to make up for 
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the deficiencies of the proposed combination of Barquinero and 
O'Neill as explained above, and certainly does not do so. 

Karasawa is totally silent on the possibility of any 
clinical significance between the levels of antibodies to PAF 
and PAF-related molecules phosphocholine, phosphoryl choline 
and lysophosphatidyl choline and the risk of spontaneous 
abortion. 

Furthermore, the PTO has, with respect, 
misunderstood the teaching of Karasawa. It does not teach a 
method of measuring levels of any types of antibodies; on the 
contrary, it teaches a method of measuring the levels of PAF 
in a sample and uses, as a tool, a preparation of antibodies 
that comprises ant i- PAF antibodies ("aPAF" ) . 

The test of Karasawa uses serum obtained from a PAF- 
immunised rabbit. This serum contains a mixture of different 
antibodies that contains, amongst others, antibodies to PAF. 
Karasawa teaches that such serum is used to detect PAF in a 
sample. Page 1127, second column, first paragraph of the 
"results" section, reports that "For the radioimmunoassay, we 
used antiserum collected after the fourth injection" . 

The radioimmunoassay of Karasawa involves measuring 
the level of PAF in a sample by measuring the ability of any 
PAF in that sample to compete with radio- labelled PAF to bind 
to antibodies in the rabbit antiserum. It is therefore seen 



- 15 - 



Appln. No. 10/814,194 

Amd. dated March 29, 2006 

Reply to Office Action of December 29, 2005 



that this method does not measure the levels of any 
antibodies , much less the levels of antibody to 
phosphocholine , phosphorylcholine or lysophosphatidylcholine , 
in the collected antiserum. On the contrary, the antiserum 
that was collected was used by Karasawa et al as a tool in the 
quantification of PAF in a sample of choice. 

Since the collected antiserum used in the 
radioimmunoassay of Karasawa contained a mixture of antibodies 
from the rabbit, some (in fact most) of the antibodies in the 
sample would not be specific to PAF. Accordingly, competitive 
inhibition of binding of the radio- labelled PAF to the 
antiserum, by compounds in the biological sample being tested, 
could potentially be due to the presence of an antibody in the 
antiserum that has a non-specific binding affinity both for 
PAF and also other molecules in the biological sample tested, 
and those other molecules being able to compete with, and 
inhibit the binding of, radio- labelled PAF to this non- 
specific antibody in the antiserum. In that case, the 
radioimmunoassay clearly could not be used to reliably 
quantify the level of PAF in a sample. 

Because of this potential problem, the authors of 
the Karasawa publication wanted to check that they were 
observing a specific binding of PAF in the competitive 
radioimmunoassay. To do this, they compared the binding of 
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the antiserum to other PAF-like molecules. Page 1128, second 

column, lines 2-8 reports that: 

Cross-reactivity studies of the 
antiserum revealed a high specificity 
for PAF. Choline -containing 
phospholipids such as lysoPAF, lecithin 
or lysoPC did not cross -react with PAF 
antiserum (Table 1) (emphasis added) . 

In other words, Karasawa et al satisfied themselves that the 

antiserum sample that they obtained could be reliably used to 

measure the level of PAF in a sample, because the antiserum 

did not contain any antibodies that would non-specif ically 

bind both PAF and other PAF-like molecules. 

Likewise, in Barquinero, page 57, left hand column, 

the authors reported that ant i- PAF antibodies that had been 

affinity purified using PAF as a ligand did not cross react 

with phosphatidylcholine and other phospholipids (see section 

entitled "Affinity purified anti-PAF") . The section that 

follows (entitled "Inhibition studies") reports that the 

binding of PAF to affinity-purified IgM anti-PAF antibodies 

could be inhibited by the presence of phosphatidylcholine, 

which suggests that some anti-PAF antibodies can also bind to 

phosphatidylcholine, but that section also reports that "PAF 

produced the highest inhibition" which tells the skilled 

artesian reader that the best way to capture such antibodies 

is to use PAF as an affinity ligand. 
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Therefore, the teaching of both Karasawa and 
Barquinero is that, generally, anti-PAF antibodies do not bind 
to other PAF-like molecules and, where they do (such as in the 
case of the binding of IgM anti-PAF antibodies to 
phosphatidylcholine, as discussed in Barquinero) then such 
antibodies still bind more strongly to PAF itself. 

Accordingly, in light of the teaching of Barquinero, 
either alone or in combination with the teaching of Karasawa, 
the skilled person is motivated to use PAF alone to determine 
the presence of anti-PAF antibodies in a sample . 

There is no motivation provided in either Barquinero 
or Karasawa to test a sample of body fluid for the presence of 
antibodies other than anti-PAF antibodies (because there is no 
indication that such antibodies exist, much less that they 
have any clinical significance) . Accordingly, in light of the 
teaching of Barquinero, alone or in combination with Karasawa, 
the skilled person would only be motivated to determine the 
presence of anti-PAF antibodies in a sample from a patient 
and, as discussed above, the teaching of Barquinero is then 
that, to the extent that one wishes to determine the presence 
of anti-PAF antibodies, one should use PAF as a ligand to 
capture such antibodies. 

Therefore, it would not have been obvious, in light 
of these prior art documents, to use any of phosphocholine , 
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phosphoryl choline or lysophosphatidylcholine to determine the 
levels, in a patient's sample, of antibodies that bind to 
these compounds, much less to do so for the purposes of 
determining the risk of spontaneous abortion. 

Furthermore, phosphocholine, phosphoryl choline and 
lysophosphatidylcholine are smaller, more simple molecules 
than PAF, and accordingly comprise fewer epitopes than PAF. 
As a result, the use of phosphocholine-, phosphoryl choline 
and/or lysophosphatidylcholine as a ligand provides the user 
with the ability to bind a more specific group of antibodies. 
This further advantage was not appreciated in the cited art. 
In summary - 

• O'Neill does not suggest that endogenous levels of a PAF 
could be of any clinical significance to fertility at all 
(indeed, O'Neill suggests that a PAF can only become 
clinically significant if raised to an artificially high 
level, local to the embryo), and so the document does not 
motivate the person skilled in the art to determine 
endogenous levels of a PAF for any reason. 

• Even if the person skilled in the art were to be 
motivated by O'Neill to determine the endogenous levels 
of a PAF in a patient (for which applicant can see no 
reason) , then nevertheless O'Neill teaches that PAF and 
a PAF could have clinical significance for a different 
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biological process than claimed in the present invention 
(viz. only early stage embryo cell division and 
implantation, rather than spontaneous abortion of a 
foetus which can only occur at a later stage of 
pregnancy) , and so the person skilled in the art would 
not be motivated to use the measurement of endogenous 
aPAF levels to assess the risk of spontaneous abortion. 
There is certainly no suggestion in O'Neill that 
endogenous levels of antibodies to phosphocholine , 
phosphorylcholine and/or lysophosphatidylcholine could 
have any clinical significance to the risk of spontaneous 
abortion . 

• The PTO has accepted that Barquinero also does not motive 
the person skilled in the art to use the measurement of 
endogenous aPAF levels to assess the risk of spontaneous 
abortion. Again, it is clear that there is no suggestion 
in Barquinero that endogenous levels of antibodies to 
phosphochol ine , phosphorylchol ine and/ or 
lysophosphatidylcholine could have any clinical 
significance to the risk of spontaneous abortion. 

• Karasawa is silent on the clinical significance of 
antibodies to PAF and/or antibodies to phosphocholine, 
phosphorylcholine and/or lysophosphatidylcholine . 
Moreover, in direct contrast to the suggestion in the 
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rejection, Karasawa does not teach a method of measuring 
antibodies at all; rather it teaches a method of 
measuring PAF, that method using a preparation of 
antibodies. One can infer from the teachings of Karasawa 
and Barquinero that, if one did wish to capture 
antibodies to PAF then one should use PAF, as a ligand 
and not one of phosphocholine , phosphoryl choline and/or 
lysophosphat idyl choline . Thus, even if the person 
skilled in the art did look to combine the teaching of 
Barquinero, O'Neill and Karasawa, then the skilled person 
would be led away from the invention as allied for in 
Claims 8, 9 and 11. 

To conclude, it is clear that Karasawa does not 
compensate for the deficiencies in the teaching of any 
possible combination of Barquinero and O'Neill. None of the 
documents makes it obvious to the person skilled in the art 
that antibodies to PAF (i.e. a PAF) and/or antibodies to 
phosphochol ine , phosphoryl chol ine and/or 

lysophosphatidylcholine can be used to evaluate the risk of 
spontaneous abortion. 

Accordingly, the claims of the present are clearly 
non-obvious over Barquinero, O'Neill, and Karasawa, alone or 
in combination. 
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Withdrawal of the rejection is in order and is 
respectfully requested. 

The prior art documents of record and not relied 
upon by the PTO have been noted, along with the implication 
that such documents are deemed by the PTO to be insufficiently 
material to warrant their application against any of 
applicant ' s claims . 

Applicant believes that all issues raised in the 
Office Action have been addressed above in a manner favorable 
to allowance of the present application. Accordingly, 
applicant respectfully requests favorable reconsideration and 
early formal allowance. 

Respectfully submitted, 

BROWDY AND NEIMARK, P.L.L.C. 
Attorneys for Applicant 

... j< nj-.- % 

Sheridan NeimarRS, 
Registration No. 20,520 

SN:kg 

Telephone No. : (202) 628-5197 
Facsimile No. : (202) 737-3528 
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aborigine /aba'rsdainu/ ►now o person, arwoaal. or 
plant Chat nas been in a country or region from 
earliest times. 

■(AlMkrfgtao) a© aboriginal iakabittal or Australia, 

- ORIGIN mid 19th cent-: toarap-ftn&atlou from the 
l6th-cecL plural aburigxrws 'orijdnal (onabttantB' 

(to classical rimes rcikrrin^ to those of Italy and 
<%rcece), from the Latin phrase ok crt^mc 'from thfi 

afaornins /e'bo:inn/ b-odw*b chiefly N. Amar. while 

being torn or produced; the tflea<u«J arnmng. 

- owe in lS30s: from a- 'in the process of * burning. 

verbal noun dm* tarn (Worth ama ri can dialect 
usage) *to be born'* 
abort Kvorb [with objj 1 carry out or undergo the 
abortion of (a ferns). 

■[no odU (or a mesaant woman or fimale animal) Have 
L miSSa£^ loss of Uie fetus- ■ frWm* 
(of an rmhryoaic organ Or ca#anlsmj remain 
undeveloped; fail do mature. 

Z OTJng to a i mar e end because of a prat»l«=ca ox 

feul^^tcrrwoporttdthfil^ir 
K/mjud Womwl or Wmic=) an act of *Oornnff a flight, 

space mission, or other enterprise an abort bscaun 

a/bad ufeaifter. 

nan aborted enterprise or mviPTfflktnr: JVe waned 

ouncttr a ytar on an abort. 

- owew mid 10th cent.; from latino choriri 

miscarry, from aft- 'away, ironv * arm ue born'. 
O^ortlfecicant ^>:tt^fctf(e)ot/ Medicine *Kodj«««^ 

(chiefly of a drug) causing - abordeu. 
b-noun an aborrffariPTit drug- 

abortion b-ooun 1 [mass noun] the deHbcsum 
tennination of a T?»^g" pregnancy, most often 
performed during the nrSt 33 weelo: concerns such 05 
abortion and euthanasia I [count noun] >"Ucgnl abortions. 
■me expulsion of a letus Oom me "womP by namial 

causes before xc is~ajwe » survive iadejpgn denttY . 

■ Weey tne arrest of the development ox an no» 

typicany a feed or Bruit- 
2 an object or maderojUbonr; u * $m x&*& as unpleasant 
ox badly made or carried out. 

- QKicxv mid 16th cent: from Latin obortioln-). from 
oboriri 'nuseaprty* [see aoobt). 

abortl otti^t b-neun * oceeon who n nff B out 
abortions (often • applied w ecm«"Ou* out worlang in 
a hospital, or used to convey aiaesflpeoval. of 
abortion)- 

abortion milt b-nouf. internal, ohiafy H. Amor, used 
ijorattvely by opponents of abortion bo reler to an 
— Ion c onjic 



abortion pill a-nonn irnomsi^ a drug wntcn can 
induce abordon- especially mifepristone. 

■abortive ► adjective 1 OMRS to produce the 

intended result: she mods two obortnie attempts at 



2 Biology, defed (of an organ or organism) 
rudimentary: arrested in development cborrtve 
medusae. 

■MwCdrtt (of a virus injection) J&fliaa *> fwoduoo 

3 rare causing or resincuxgtnaporuon. 

- orUOlt* Middle ttngliob (as a noon d-noruxg a 
sdllbom child or animal]: via Old French from 
Latin abarsbna. from aboriri 'miscarry' (see abort), 

abortus fever /alrctsa/ b-e«in [masn noun] the 
commonest 2orm or undulant revet in uumans. 

••W o>W3» 15 COU90d by Uw beetOituni Ortnte «bortUa 

- o^kcih 1920c; from Latin eborcur 'mifioarriaga'. 
ABO system ►qoim a system of mux basic types 

(A- AJ9. B« *nd O) into which human blood may bo 
Classified, pared on the presence or absence of 
certain inherited anrisoo*- 
Abdukir Boyi Bottle of /,obu:'M {oJba AfimKIr 

Bay) a naval battle m 179B orr Abouwx nay at me 

mouth of the Nile, in which the British tinder 

Nelson defeated the (ranch fleet, Also eou>d 

Battle or me Nile. 
aboU lia b> aovn voriant rp Kline o? aouuia. 
abound ►vert) [no objj exist in latge nunpers or 

a ^n ouapw rumours of a jvrdvrr scandal abound. 

■{■bound tnbvith) have in loz^c ownbon dt am o ant c 
CH» area jHhtuiuU Mm canxran ntes. 
-origin Middle English (In me sense -overflow, be 

a&untjanc*): from Old French atowkr. from lAtln 



abwndarv 'overflow, from ah- to' - 
(OomtmdB *awave> 
about a^propexiiiofi 1 on the cubject or; concerning: J 
was thinking obuuojou | J asked Mm aioizs his bcUcfb. 
■so as to flUecC ttltrff nomtng we can 00 daour ft M (be 
about} b& involved or to do with: have the inomuoo 
oda ir> aD about haufnaj jvn 
? i^aed to indienre movement Wthici a paitleular 
area: sne looked about the room. 

3 wed to ovfic aa location in a particular nlaco; 
tuas strewn obour thu hall | ha produced a fai/js jrom 
somewhere obo»»ehispw*On. 
■used to describe a quaory apparent m a person: xnerfi 
«woloo^ about her that stffl evervlJuafc 
b-»dv»rb 1 uead to indicate raervexaent vflLabdn an area: 
men Y*rt;Jhuji4crt«g about \ finding my way obovfc 
2 used CO express location In a particular place: 
there was a lot o/jui about I a thief about in the hotel 
% (used with a number or quantity) approximately: 
reduced by about Sftt cent | he's about 36. 

— phrases opart to do something Unending to do 
something ox close to doing something very soon: 
the ceremony was about ro bejtn. e»« not about to da 
aomortilng pe unwilling- to do something: hs v rwt 
about to step down after so long, be on about see ON. 
how xbout sea mow 1 , just ?bout see just, know 
what one io o>o«t Wornial be awaeft of the 

mmiicanans or one's actions or or a situation, and 

cfhow bow to deal with them, whet obout sec 

— ojixein Old Eneiiah onbutan, ftom on 4n, on' * 
bntan 'outside oT [see Bin 6 ). 

aboist-taoo b- noon & vorfe chiefly N- Amp. motnar tarm 
IDr ABOUT-TURN. 

apeut-turn Bdt b. ooun (enleny in rnttttary eonteaeer) 
a turn made SO as to race the opposite direction; he 
did an aioitwurn and tnardied ouro/Oie tent. 

wbibnmi a coeoplotft chanQe of opinion or policy: (he 
government 'made on oboufteum over fhs bul 
►vert [ra ebj.j turn so as to face the Oopoaiee direction. 
S^exelBineQon* (about tumt] (Sn mintary cont&xo) a 

coznniand to make an about-turn- 

^osuCU* latfc lPtn cant, (originally as a nulxtary 
' . commend): shortening of tight about mm. 
above b* preposition 1 in extended space over and 

not TDUchinc-. o display offirnvorltt above dtr town J a 

eabbt runs above the duce 

■extending! upwards over her arms above her head, 
u nigher than and to one side o£ ovedoo)an£ in die 

httl? obem: Hi* Oflpttol I Oil *e ^oB th# obor. 

2 at a nlgner level or layer tham^roro h» *dc» re** 

above the comer shop I bmisfis above bom eyes. 

■high** In grade or rank than: at A le*el dbow t the 
common people. ■ coosiaarad or Mgner status or 
worm man; mo good tor: she married above her J above 

reproaox ■ to preference m: flie jirm cyma^y crwe 
prafis above car sojew Rat a higher volume ot pitch 
tbam above o vdiuper | die aoorbeU went Ufft«a»d above 

the din. 

3 ntgner than (a spedifLed am o unt, mm. ox nozm)- 
obova overage ) above jreezfng I above sea leva | me 
imnmplaymmit rate wul soar above its present level 

b*»averb at a higher level Or layers sttace a quanttty o/ 
7nua tn ajar wtm warrr above, 
■higher in arade or rank: an officer of the runk of 

xuprrinnnd&nz cr above, n higher than a Specified 
amount* rats, or oorcai boats of 31 per aSewr, p (tn 
printed nsa) mentioned earlier or further up on the 
same page; TO two mses desertaed above ! see above le/t I 
(a; wfif or me above address 1 (S5 noun) since wriring the 
abeve^ Xhave ivcoeddered. 
-rwnAScs obovo ail (ol=o) rndra «o than anything 
e\s».; war concerned above oil ca spec* Ow mten. 
ebovc oneself conceite d : arrogant from above 
from overhead! btutduu; mtnad from above m from a 
position of higher rank or authority: mass culture is 
imposed from above, not be anove be cap ante of 
stoopmg to (an urrworthy ad}: he was not above 

— practical iolatt- «rar and e>ovo see oven. 

— ORIGIN Old English abujan (as an adverb)* from a* 

'on' v bufizn tfrom bi -by* ♦ ujan *abovel. 
above board b-adjeetfve & oavorb legitimate, 

honest, and open; [w 351 J rertotn emmacuons were not 

totally above board I advj the accounhzrds acted 

completely above board, 
ab ovo /ah 'auvou/ ► advarfa from the very b eginn i ng . 

— opjcw T<nHt ". litacUfy 'from the ess'. 
Abp ► abbrevlBUoo t»r Arcnblsnop. 
abr<ac=adlabra otdamalion a word said by 

conjurors when performing a magic trick, 
b-noon [mass noupj loTormal tna ImplauslWy easy 



performance of difficult f>at*s tV creation of pvoji' 
vras a TaarvrJIoui We of obTooodabro, 
■language, used to give the impression .of arcai 

• bnowledce or pow^r? 1 saeav Jed vp with oU ehc mumb 
jfumbo anA abfooadabm. 

- onicm late 17th cent, (as a mystical word engrave 
and used as a c&arm to -ward orr Umess): ftoi 
Ucin. first recorded in a 2nd-cent. poem by ( 

Serenus Sammonicus, rrom a Creole base, 
a bra etc /o'brcrd/ b- v«b H9> ab).j ec*apb Or -vrQar jw 
by friction or erosion: a landscape slowb/ abraded by 
fine, stinging dust. 

- nERrvAxrvEs anraaer noun. 

- owe in labs 17th cent.: from Latin abradsre. froj 
ob- 'away, from' ^ mdW 'to eempo 1 . 

Abraham /'oxbrobnm/ (to tna Bible) the H*brtf 
patriarch from whom all Jews trace- their descex 
(Gen, 11^7-25:10). In Gen, 22 he is ordered "by- Go 

n> sacrlnce n&s son Isaac as a rest or aim, 

cenmnand later revolced. 
Abrahnm, Plains of see Puuno or Awunaw. 
Abrahnma /'atbrahama/. Harold (iiaurica) (laos 

1976), EnnUsh athlete. Uk he became Che ft* 

Englishman to win me idd metres m tne Olymp: 
Games. His story was the subject of toe film Ckarto 

qfPtre (10B1). 

abrasion /o'brerslam/ ►nonp Qjjms noun) the proce 
of scrnptefl or wearing away: rue memz u ratfrcanr: 

■[coum nounj an area darjaageu try scraping or wcartt 
away, mere were curs and (ftrastoas tt die ffitf dndjow. 

- onrctH mid 17th cant-: from latin abraHo{n^ froj 
ebxTOb abradcre (ace aoaadc). 

oibrossriwe /ptnenav/ >-aOject^e (of a substance c 
material) capable of poUsbing or denning a hex 

sunace by runcdng or g r in d i ng . 

■tending to rub or praze the sMq: the trees were ob7un- 
ro the touch. ■ favratta (of sounds or music) rough i 
ebc can Jhst abrasive rhythm* m 6owatr« (of 

person or their maimer) aboniae little concern & 
tne reelings oromers: nar&n: ner abrartve ana arrngai 
J7osonal style won her frw friends. 
b>noun a substance used for srmuins. poli s hiog. c 

cleaning a hard svjd&o^ 

- oniowe mid 15th cent, (ao a noun): from Leu 
abms- 'abraded', com me verb abrodere (se 

AB^AOB). * -*VJC 

abrazo /a'brttzsa o'brasou/ s^noun (pi. -oa) us a 
embrace. 

- owcim Spanish. 

aDreact /.abn'aJtt/ swerD (Wffii on}.] Psydiajrwlyi 

release (an amotion} by abxeajCtiOn. 

ecause (oomeonc) to undergo abxeaeaon. 
-objcijj early zotn cent.; bacK-lDrmarion Uox 

AB REACTION. 

nbreaction p^nomi (irass noun] PrydToatuJrm cb 
expression and consequent release of a previous) 

repressed emotion. eChieved rJb«rusn reliving tb 
cocpcricncc that caused it (typically throng 
nypnosis or suggestion). ' 

- derivatives ah reactive adjective. 

- PAtcm earb/ 20 eh, <wv from asu "away from' 
nnACTloNi eranslatzzuj Oerm»n /Vbrmjiernng; 

abreast b> advad} * side by side and faonsj the sam 
way: she posh was wide enough for wo pcoplo to wal 
abreasr | they were ralmg mm abreast. 
2 alongside Or level wtth something die enrt cam 
obrrest of the Amrrien-n* in duly WefecHaw I the ca 
brolbed as It dmv abrrnre 

■Q$maUve up to date with tne latest news, ideas, c 

uaxbxmaUon: be^pin*: obreoso Qf demlppmwtj, 

- osucxK late Middle English: from A- 1 'in 1 * dsusasti 
abridge ►verb (yriih Obj.J (usu. be abrfageC 

1 shorten (a book. film, speech, or other easel 
without losing the cense: she socsestce have bec 
abridged from me original stones | ps adj. abridged) a 
obrioicd note of hi* sjiecaU. 

a curtail (a right or prWJ^J. 

- oenrvATTvrs anrtdgooblv etfjeoUve. ^brfdger noun. 

- orjcin Middle Encusn On me sense 'deprive or 
from Old French abrtgier. from late ladn abbrrvia* 
•cue short 1 (See abbreviate). 

abridgement (also ab r? dement) b-naun 1 
Ahoeb>u«d v*odao of a lsagta work: an ahridgrmrr, 
of Shnbj-iyLnrc'3 Henry Vl 

2 um a curcajiment oTrlgncs. 

-origin late Middle Erudish: from Old Prcnc 

ubrt&mmt, fro en fO\t> v*th abr*g{i)ftr (koa AnnmaP). 
abroad b-advarb 1 m or to a. foreign country o 



acallmarmlsdedlernajrlaagoiairwii&lilicowlfe^^ 
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rniDauucnw r-«»»» ■*» «" 

„ 0 „ici M aid iscft centn from „. ^ y 

misallQcote ► vtU [wife ojjj » 
(something) evidently or miry. 

misandry /m*»ndn7 r> wmg** *e hatred of 

aiidi^*n\ o* th* pattern of mtosyny. 
misanthrope rpwz(o)n9r»up. mw-f 

-aaiolK mid * 6th cW: fino<D> 9 • ,^uwnlro * w, 
. firMnmWin'roUatt***inihrtpe« man. 

mtoanthropy /mi'zunerapi. mi'san-/ P» 

noon) a dislifcc ?£^"2??fAom Gr^ mwrnhmpla. 

- ORICW mid 1701 cent: a©mjtrt«« mw« *• 

misapply r«* i^^L^ 1 ™ 
misapplied) U5fi (sornethin*) »r <M vn*ng 
poxpwft or la the wronp way. 

- n«avATrv*S mteoppllcPtJo" noun, 
misapprehension *noun a 

Srfuu^Fh* vouched uft4«r the Tn<SOTrdienifon 0101 
tflgy wo* bOOV _ rl . 

- DKrtivAWSS misapprehe^lvc aOjecthm. 
m^pp^pHote *v** (with ob|.1 of a p^ 

- to Mother) fti 

J^^vcolEl dw* deponent Qffciclr *0d 
mLawrovruvz& Jlmds. 

ml«bX>ve 0*) lot^per^^^^ 

child) fta « conduct oneself in a way mat is 

acreuCaWe 03 other* bchav* hoary. 

Si jSdiine} ftU to function emm* 
Uvior^ «r t*w «fr behaves. 
-DEnrvATrvfi*miob*hj^ourHOUn. 
misbelief ► noan a wrong or fekc b^efcrofirnow 

^l^Zc dXIrob^ nqim a special* 

■kis oomroon wnnior D,BOCWW "' 
-DBJMVAX1VIS misbeliever noun. 
mlCC ► fiDOrwiflUon far mircoUaxww««. 

m^lcMl^te ►v.™ Wb cbj.) etfctfam < ra 
anwunt, dismnco. or m*««««xentl wronjdy. 
■mscss tfl situation) y^on&f. 

.p KJ uVATXves miscalculation noun. 

miscall ►verb Iwim obj. comply) edl (something) 

the TmsaxrriogB o/«m» project 
m^cerriaae of justice r^<> q Wun ^ a 
system m attain « e»!» rf 
i^L ipecuxly cm« which results in me 
conviction Of an Jnnoceut person. 

rry „ wrt , (-to. -lodl Dio obi) 1 (°r a 

"hS^ordie Q miscarried lw W ; _ 
orWcttfl outoame: such o rosft cWmn, ana w .» 

miscast ►v«m (past and P^P^ "^^5?^ 
be mlscaot) allot an unsuicabl^ *oic to (* 



^ORiOiN mid «th emu: tottnaa Mjm ^ 
Latin mister* w ml3c' ' ' rac9 * , , 
-n^riV^^nua i tams. q^pecUdry literary 
. SSSS rl&b cent.: from Ladn, ncuo^ piuroi of 

^liot^^or from difierent sources: nr putod up 

■(of a collection or group ^P°;'V ^Tii 
QkmentS of dififcrent Wnos: P mtedlonnmi concetto* 

-oXirvA'nvTS mi*ooii«n«ou5iy adverb, mieeoi 

o.TircS&^i cent, rrom ^ mi****** 
«S£ 'txSxed'. from miscerf 'to mi*] - 
£S S ^Ucx w< a th« word also described a 
person as Having vartoua ; 

-oKT. cent, 
JJtotoiae piainl). tram umu «^« n ° nM (*** 

miscnance ^™ [n~ ™i bad lucfc ^ 

rSJ^L) *o u«luc*y ocnirrtocni IrarumsroWe 

SSmmnce. feo«a « ecn ^ ^ m ^ 

'adversely' * eh#o«»' 'betwl . . 

mnkt jure Pamy Aient 3^ «» "WW „. _> n r. 
SISS^ W «« twoddrf with i i i mit g<W« ">W»* 

"SSwasv from ow »»ncK mesdixcT. rxom tne vem 

or ai«x«J. n^"** i -»w * ehrvpr 'come to an 

hSiflviottfl C33iSSng or ahowaas * &nd*«s »r 
SSa^voum.i posrlmf of As tnore mtsemwous 



^^^^^ 



m |«ch metal Muf/ ► noan ^jounl « ^oyof 
'-ri^n, iwothanvm. and other rare eam.rn^raK. 

-^^5^: from German WtstfimemO, rro^a 

rni^'wmix'*McMl'ni«ml\ 
mi*ciW0rm«SJb(o)M^aoj^loftt^ 

nomog^aov^ mixture when Added togemen 

-o^icih Uo= 16th cent: twra me^cval Uan 

rnttdbOw. from Uktm mlxamc to mnC. 
miscommunlcation ►naun [m» nwn] m>l^ t» 

eoimxxiinicatio ndcqa^Xtely. • 
mfsoonootvo ^^ro jwW. gW J mil to 

costly: some academic Jarmrsar asd mv^oncc^ 

^^T^^-l J***- « pun badly. 



misconception k n»un a viow ox opauon thftt IS 
incorrect because oased on fkulry thmlang or 
SiXrswunidiiic; S>W mfcconwpnotts ooout AXdj 

misconduct ►noun (maw noun) 1 uaacccpmWc or 
Improper behaviour, esptdally W^niptajw or 

a^mJ^m^t. especiaJIy cnlpaDle neglect or 

►verb "(mlfioonduct oncaoir) bchovo m «> improper 

or unprofessional manner. 

■a-twilh obi.) xxu5«uw>as« (dnotes or a project), 
misconstruct ►vara nm obj.) rero miaeoxistru* 

(ftoroctl'xiioLS). 

- D5Rl"VAr«VM Tnie^«>n**fUetion OOUA. 

misconstrue , JT^£££^ 

m ^o»n-.iru»d. wsconstrulrifl) (Willi ob).] 
(jomcebU^. cspcciaUy w ords«actlons) 
wrongly: my advice wu dWibntady Tuttamsm^ 
-DERIVATIVES mlecorafnicaon noun, 
miscount obj.) count (something 

^^^^correa rectoiung of tne ^number of 

miscreant rmisicnaot/ rnoun o P^ 0 " ^ 
bth^vw badly or in a way that brealrs tne law. 

► aajecave (or A person) pchavu* t^djy « « » «W 
that broils a. law or rule; ner mijcn^nt hu^and. 

- oft^i^Mid^'Engllsn an adj«cri.vq Jn, the =ca?c 
'OlSOeUevinar): Com Old French msimnt. P*««« 

paiticiple clmascrrire 'diso^eve-, ftomm«- mis- - 

■ figufflUva a rcfrrairtltamfl axtA«w; a m ^n^ pof^"" 

mlscuo thar led to wyignflHoris. 

►vX (mi««^. m«cuaf ml*cu e ing Or mlBCJJIn^ 
[with obj.J (in snooker *ad other eaxnes) feQ Co stmce 
(cne t«Al or cl alxOt) properly, 
misteue* ►now UnouMcs an error m r^dinc. 
copcdalir «ia ^^d by fexloxe to respond 
correctly CO a phonetic or contmcwd cu« m the 

misdate ► vorb [*W ob).] a^gn^=mJncorreCt date to 

(a document,- avenc or ^roxif- of or^- 
mistical >v»* (pas» and o«l particlole mledoaitj pw> 

DtT/0 make « raximkc when d>pl*ng cards, 
►ooun a Hand dealt wrongly, 
miad coloration > oou« an incorrect declaration, 
especially in an omcJal cowtoxt, 

- oiaOtH Old English tnisdftd <«e WIS- 1 . DEED)- 

misdelivery ►noun [mass noun] delivery «> 

■wrong p«c*on or at the wronji tune> 
misdemeanour (U3 mr^d™ea»o^ ► no «n a 
minor wrons^oinJC the J»loyer con expect a Icns^ 

■lianon-XncKcmble rf&ncc. ^gord^di^ th^US (and 
formerly in tne mq as less 5cn<n*> than a felony, 
r^iodeacribo D«ih obU describe inaccuicatery 
or rnlsleaOjnfiry: lw mifldecri Wd dw pidy « a tmgeay. 

- nSWVATrVES misdescription noun. 
mSodinsnodA ►v«jd 1^0^ objO maJce on incorrect 

OlagnoslS of (a pamculnr Ulnc^?). 
^mtte an incorrect diagno^ or 
which («5mftonc) IS rutrerwg: Cftc conSUlHmr 
muxiiagnoocd her"« Imping auuxe 

- DERIVATIVES miaoilasnool© noun, 
misdlnl ^vorb pnwi-lM. » f ""B i »» 

mi3*oi.d, mto4iQiin 0 ) ino ofc).) drai a telephone 

►?oo?!uf ox^fdU&E a numner Ancorrecrjy. 
misdirect >>vorb Hlh objj (often mlPdircsoted) 
send (someone or sclera**) to ^^s^a" « 

wroc^ direction voters tni«A<f<CTO2 co tne 
■aim (jometning) in the wng dw^tton- 



T.UE/21/MAR/2006 12:08 ERIC POTTER CLARKSON FAX No. 01 15 9552201 



P. 017 



BIOLOGICAL 
SCIENCE 2 

Systems, Maintenance and Change 



N.P.O. GREEN B.Sc, M.I.Biol 

Headmaster 

Sutton Manor High School for Boys, 
Sutton, Surrey 

G.W. STOUT B.Sa, M.Ed., M.LBiol 

Secretary for Biological Sciences 

University of Cambridge Local Examinations Syndicate 

DJ. TAYLOR B.Sc, Ph.D., M.I.Biol 

Head of Biology 

Strode's Sixth Form College, Egham 
Editor 

R. SOPER B.3c„ F.LBiol 

Formerly Vice-principal and Head, of Science 
Collyers Sixth Form College, Horsham 




TV -Vr </c±c 
-it ^c/^rAr 

H*mrj WJU St UJU, 



CAMBRIDGE UNIVERSITY PRESS 

Cambridge 

New York New Rochelle 
Melbourne Sydney 



TJJE/21/MAR/2006 12:09 ERIC POTTER CLARKSON FAX No, 01 15 9552201 



P. 018 



Published by the Press Syndicate of the University of Cambridge 
The Pitt Building, Trumpington Street, Cambridge CB2 1RP 
32 East 57th Street. New York, NY 10022. USA 
10 Stamford Road, Oakleigh, Melbourne 3166, Australia 

© Cambridge University Press 1984 

First published 1984 
Seventh printing 1988 

Printed in Great Britain by Ebcnczcr Baylis & Son Ltd 
The Trinity Press , Worcester and London 

British Library cataloguing in publication data 
Green, NigcJ 

Biological science 2: systems , maintenance 
and change. 

1- Biology 

I, Title IL Stout, Wilf Ed. Taylor. Dennis 
IV. Sopcr, R. 
574 QH308.7 

ISBN 0 521 26951 2 
CAMBISE ISBN 0 521 33586 8 



Cover design by Andrew We all and Associates 



WV 



TJJE/21/MAR/2006 12:09 ERIC POTTER CLARKSON FAX No. 01 15 9552201 



P. 019 




pressure of the maternal circulation. It cannot function, 
however, as an immun ological barrier,' and since the foetus 
carries paternal genes it will produce antigens foreign to the 
mother who will produce antibodies against them. The 

mechanisms accounting for the remarkable ability of the 
foetus (or, in immunological terms, the homograft) to resist 
rejection for the 40 weeks ot gestation is not known but is 
thought to involve the production of immune suppressive 
substances which circulate in the maternal plasma, 

The continual passage of oxygen from mother to foetus is 
vital to the life and development of the foetus and this is 
ensured by the difference in affinity for oxygen between 
foetal and maternal haemoglobins as described in section 
14.13.1. 

The placenta is an endocrine organ whose major 
secretions are chorionic gonadotrophin, oestrogens, 
progesterone and human placental lactogen. The latter 
hormone stimulates mammary development in preparation 
for lactation. The site of secretion of all these hormones is 
the connective tissue of the chorion. 

Sexual development in the embryo 

The genetic sex of the embryo is determined at fertilisation 
by the sex chromosomes carried by the father's sperm, X in 
the case of a female and Y in the case of a male. Despite 
this, it would appear that the basic disposition of the human 
body is towards being female, largely as a result of the 
presence of an X chromosome in both sexes. In the early 
stages of embryonic development a pair of undifferentiated 
embryonic gonads, the genital ridges, and both rudi- 
mentary female and male reproductive systems, develop in 
the embryo. As a result of this, all embryos are potentially 
bisexual up to the sixth week of development. 

Recent investigations have revealed a possible mechan- 
ism whereby the sex chromosomes determine which of 
these systems is activated and lead' to the phenotypic 
expression of the embryo's sex. 

The X chromosome carries a gene, the Tfm gene 
(testicular femhusatien gene) whicjj specifies the produc- 
tion of an androgen-receptor protein molecule in the cells of 
the developing reproductive system. Since both male and 
female embryos carry at least one X chromosome, this 
molecule is present in both sexes. 

The Y chromosome carries a gene called the Y-linked 
testfa-deterinining gene specifying the production of a 
protein molecule, the H-Y antigen which stimulates the 
cells of the embryonic genital ridges to differentiate into 

seminiferous tubules and interstitial cells. Testosterone 
released into the embryonic circulatory system reacts with 
the androgen-receptor molecules in the target cells of the 
potential reproductive system- The androgen-receptor/ 
testosterone complex formed passes to the nuclei where it 
activates genes associated with the development of the 
tissues. Testosterone will activate only those tissues which 
give rise to the male reproductive system and therefore an 
XY embryo will develop into a male foetus. The tissues of 
the potential female reproductive system are not activated 
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Fig 20.47 Summary diagram showing me events involved in 
the differentiation of the embryonic genital ridge and 
rudimentary reproductive system into the specific gonad and 
reproductive system of the foetus 

and do not develop. In an XX embryo, the absence of 
testosterone allows the reproductive system to develop in 
its inherent direction towards that of female. 

Thus it may be concluded that placental influences will 
direct the development of the embryo in the direction of a 
female unless diverted by a mechanism initiated by the Y 
chromosome. A summary of these events is shown in fig 
20.47- 



20,3,7 



Birth 



From the beguming of the third month of 
pregnancy the human embryo is referred to as the foetus 
and it normally completes a total of 40 weeks of 
development, the gestation period, before birth occurs. 
Most of the major organs arc formed by the twelfth week of 
pregnancy and the remainder of the gestation period is 
taken up by growth. 

Throughout pregnancy oestrogen and progesterone are 
secreted in progressively greater amounts, first by the 
corpus luteum and then principally by the placenta. In the 
last three months of pregnancy oestrogen secretion 
increases faster than progesterone secretion and, im- 
mediately prior to birth, the progesterone level declines 
and the oestrogen level increases. The functions of these 
hormones in pregnancy are summarised in table 20.4, 

It was thought That hormonal activities within the mother 
controlled the timing of birth but recent evidence obtained 
from research on several mammals has suggested there is a 
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